INDEX TO VOLUME 136 


Absorption Spectra of M-Type Mira Variables (Merrill, Deutsch, and Keenan), 21. 

Abt, H. A., and Golson, J. C. Colors and Variability of Magnetic Stars, 35. 

Abt, H. A., and Golson, J. C. Interstellar Absorption in the North Equatorial Polar Region, 363. 

Abt, H. A., and Hunter, J. H., Jr. Stellar Rotation in Galactic Clusters, 381. 

Abundance of He?’ in the Sun (Goldberg), 1154. 

Alfvén, H. On the Mass Distribution in the Solar System, 1005. 

Alfvén, H., and Wilcox, J. M. On the Origin of the Satellites and the Planets, 1016. 

Alterman, Z., Frankowski, K., and Pekeris, C. L. Eigenvalues and Eigenfunctions of the 
Linearized Boltzmann Collision Operator for a Maxwell Gas and for a Gas of Rigid Spheres, 
1158. 

Aly, M. K., Evans, J. W., and Orrall, F. Q. A Photometric Study of the Continuum and Seven- 
teen Emission Lines in the Inner Solar Corona, 956. 

Analysis of the Absolute Energy Distribution in the Spectrum of Su Draconis (Oke, Giver, and 
Searle), 393. 

Analysis of the Center-to-Limb Observations of the Sodium D Lines (Waddell), 231. 

Anomalous Inclination of the Jovian Ammonia Lines (Spinrad), 311. 

Armstrong, B. H. A Maximum Opacity Theorem, 309. 

Arp, H. Intermediate-Age Star Clusters, 66. 

Arp, H. Polarization of a Filament Which Connects Two Galaxies, 1148. 

Arp, H., and Cuffey, J. The Star Cluster NGC 2158, 51. 


Athay, R. G., and Zirker, J. B. Ionization and Excitation Equilibrium of Ca u in the Solar 
Atmosphere, 242. 


Attempt To Measure Zeeman Splitting of the Galactic 21-Cm Hydrogen Line (Weinreb), 1149. 


Bahcall, J. N. The Exclusion Principle and Photobeta Reactions in Nucleogenesis, 445. 

Bainbridge, J. Gas Imperfections and Physical Conditions in Gaseous Spheres of Lunar Mass, 
202. 

Band-Head Wavelengths of C., CH, CN, CO, NH, NO, O2, OH, and Their Ions (Wallace), 1158. 

Barbier, D., and Morguleff, N. A Potassium-Flare Star, 315. 

Barrett, A. H. See Howard, Barrett, and Haddock. 

Barth, C. A., and Patapoff, M. Laboratory Spectra of the Ultraviolet Oxygen Airglow, 1144. 

Be Spectrum Variable Pi Aquarii (McLaughlin), 693. 

Belton, M. J. S. See Brandt and Belton, 

Bennett-Hulburt Hypothesis of the Origin of Magnetic Storms and Aurorae (Ferraro and 
Willis), 288. 

Berge, G. L. See Morris and Berge. 

Billings, D. E. See Trotter and Billings. 

Billings, D. E., and Lehman, R. C. Line-Width Temperatures of Distinct Coronal Features, 258. 

Binary Stars among Cataclysmic Variables. Il. Nova WZ Sagittae: A Possible Radiator of 
Gravitational Waves (Kraft, Mathews, and Greenstein), 312. 

Bound-free Absorption Coefficient of the Hydrogen Negative Ion (Geltman), 935. 

Boyce, P. B. See Howard, Rood, and Boyce. 

Brandt, J. C., and Belton, M. J. S. On the Distribution of Mass in Galaxies. III. Surface 
Densities, 352. 

Brandt, J. C., and Michie, R. W. Interplanetary Gas. VII. A Semiempirical Model, 1023. 


1159 





1160 INDEX 


Brightness Distribution in Discrete Radio Sources. I, II, and III (Moffet and Maltby), 1157. 

Brissenden, P., and Erickson, W. C. A Search for Decametric Radiation from Several Planets, 
1140. 

Browne, P. F. On the Question of Maser Action in a Gas Plasma, 442. 

Burbidge, E. M. Structure in the Brightest Component of NGC 6166, 1134. 

Burbidge, E. M., Burbidge, G. R., and Prendergast, K. H. Motions in Barred Spiral Galaxies. 
IV. A Further Study of the Nucleus of NGC 1365, 119. 

Burbidge, E. M., Burbidge, G. R., and Prendergast, K. H. Motions in Barred Spiral Galaxies. 
V. The Velocity Field in NGC 5383, 704. 

Burbidge, E. M., Burbidge, G. R., and Prendergast, K. H. The Rotation and Approximate Mass 
of NGC 5248, 128. 

Burbidge, E. M., Burbidge, G. R., and Prendergast, K. H. The Rotation and Velocity Field of 
NGC 253, 339. 

Burbidge, G. R. A Speculation concerning the Evolutionary State of Eta Carinae, 304. 

Burbidge, G. R. See Burbidge, Burbidge, and Prendergast. 


Cameron, R. C. See Hayashi and Cameron. 

Catalogue of Dark Nebulae (Lynds), 317. 

Caughlan, G. R., and Fowler, W. A. The Mean Lifetimes of Carbon, Nitrogen, and Oxygen 
Nuclei in the CNO Bi-Cycle, 453. 

Center-to-Limb Observations of the Sodium D Lines (Waddell), 223. 

Central Component of the Galactic Center Source, Sagittarius A (Howard III, Rood, and 
Boyce), 133. 

Chamberlain, J. W. Theory of Auroral Bombardment: Supplementary Remarks, 678. 

Chamberlain, J. W. Upper Atmospheres of the Planets, 582. 

Chamberlain’s Theory of Auroral Bombardment (Cole), 677. 

Chandrasekhar, S. On the Point of Bifurcation along the Sequence of the Jacobi Ellipsoids, 1048. 

Chandrasekhar, S., and Lebovitz, N. R. On the Occurrence of Multiple Frequencies and Beats 
in the 8 Canis Majoris Stars, 1105. 

Chandrasekhar, S., and Lebovitz, N. R. On the Oscillations and the Stability of Rotating Gase- 
ous Masses. II. The Homogeneous, Compressible Model, 1069. 

Chandrasekhar, S., and Lebovitz, N. R. On the Oscillations and the Stability of Rotating 
Gaseous Masses. III. The Distorted Polytropes, 1082. 

Chandrasekhar, S., and Lebovitz, N. R. The Potentials and the Superpotentials of Homogeneous 
Ellipsoids, 1037 

Chandrasekhar, S., and Lebovitz, N. R. On Superpotentials in the Theory of Newtonian 
Gravitation. II. Tensors of Higher Rank, 1032. 

Chang, D. B., and Davis, L., Jr. Synchrotron Radiation as the Source of Jupiter’s Polarized 
Decimeter Radiation, 567. 

Change of Redshift and Apparent Luminosity of Galaxies Due to the Deceleration of Selected 
Expanding Universes (Sandage), 319. 

Character of the Equilibrium of a Compressible, Inviscid Fluid of Varying Density. I. (Vander- 
voort), 1115. 

Characteristics of Type III Radio Bursts (Malville), 266. 

Christy, R. F. Energy Transport in the Hydrogen Ionization Zone of Giant Stars, 887. 

Coherence Analysis of Fraunhofer Line Fine Structures and Continuum Brightness Fluctua- 
tions near the Center of the Solar Disk (Edmonds, Jr.), 507. 

Cole, K. D. On Chamberlain’s Theory of Auroral Bombardment, 677. 

Color-Magnitude Diagram of the Hyades Cluster (Johnson, Mitchell, and Iriarte), 75. 

Colors and Variability of Magnetic Stars (Abt and Golson), 35. 

Comments on Mass-Ejection Mechanisms in Red Giants (Weymann), 476. 

Complete Solution of the X- and Y-Equations of Chandrasekhar (Mullikin), 627. 





INDEX 1161 


Continuous Absorption in the Solar Atmosphere by the Quasi-H2 Molecule (Stecher), 686. 

Corliss, C. H. Experimental g/-Values for Seventy Elements, 916. 

Correlations in the Time Variations of Macroscopic Inhomogeneities in the Solar Atmosphere 
(Evans, Main, Michard, and Servajean), 682. 

Cuffey, J. See Arp and Cuffey. 

Czyzak, S. J. Hartree-Fock Atomic-Wave Functions for Ions of P, S, Cl, and A, 317. 


Dalgarno, A., and Williams, D. A. Rayleigh Scattering by Molecular Hydrogen, 690. 
Davis, L., Jr. See Chang and Davis, Jr. 

Deutsch, A. J. See Merrill, Deutsch, and Keenan. 

Distribution of Blue Stars in M13 (King), 784. 

Distribution of Mass in Galaxies. III. Surface Densities (Brandt and Belton), 352. 
Doppler Profiles for Auroral Hydrogen Emission (Tuan), 283. 

Duration of Line-splitting in W Virginis (Whitney), 674. 

Dust, Radiation Pressure, and Star Formation (Harwit), 832. 


Edmonds, F. N., Jr. A Coherence Analysis of Fraunhofer Line Fine Structures and Continuum 
Brightness Fluctuations near the Center of the Solar Disk, 507. 

Eggen, O. J., Lynden-Bell, D., and Sandage, A. R. Evidence from the Motions of Old Star: 
that the Galaxy Collapsed, 748. 

Eggen, O. J., and Sandage, A. R. On the Existence of Subdwarfs in the (Mpo1, log T,)-Plane, 735. 

Eigenvalues and Eigenfunctions of the Linearized Boltzmann Collision Operator for a Maxwell 
Gas and for a Gas of Rigid Spheres (Alterman, Frankowski, and Pekeris), 1158 

Emission-Band and Continuum Photometry of Comet Seki (1961f) (O’Dell and Osterbrock), 
559. 

Energy Transport in the Hydrogen Ionization Zone of Giant Stars (Christy), 887. 


Erickson, W. C., and Brissenden P. A Search for Decametric Radiation from the Comet Wilson 
1961d, 1138. 


Errata, 318. 

Evans, J. W. See Aly, Evans, and Orrall. 

Evans, J. W., Main, P., Michard, R., and Servajean, R. Correlations in the Time Variations of 
Macroscopic Inhomogeneities in the Solar Atmosphere, 682. 

Evans, J. W.,and Michard, R. Observational Study of Macroscopic Inhomogeneities in the Solar 
Atmosphere. II. Brightness Fluctuations in Fraunhofer Lines and the Continuum, 487. 
Evans, J. W., and Michard, R. Observational Study of Macroscopic Inhomogencities in the 

Solar Atmosphere. III. Vertical Oscillatory Motions in the Solar Photosphere, 493. 
Evidence from the Motions of Old Stars that the Galaxy Collapsed (Eggen, Lynden-Pell, and 
Sandage), 748. 
Evolution of Massive Stars. III]. Hydrogen Exhaustion through the Onset of Carbon-burning 
(Hayashi and Cameron), 166. 


Evolutionary Effects in the Orion Association (Sharpless), 767 

Exclusion Principle and Photobeta Reactions in Nucleogenesis (Bahcall), 445. 
Existence of Subdwarfs in the (Mpoi, log T,)-Plane. Il. (Eggen and Sandage), 735. 
Experimental gf-Values for Seventy Elements (Corliss), 916. 


Feibelman, W. A. A New Minor Meteor Shower, 315. 

Ferraro, V. C. A., and Willis, D. M. On the Bennett-Hulburt Hypothesis of the Origin of Mag 
netic Storms and Aurorae, 288. 

Fowler, W. A. See Caughlan and Fowler. 

Frankowski, K. See Alterman, Frankowski, and Pekeris. 


Galactic Cluster, NGC 2244 (Johnson), 1135. 
Galaxy Clusters and Cosmology (Layzer), 138. 





1162 INDEX 


~~ cee and Physical Conditions in Gaseous Spheres of Lunar Mass (Bainbridge), 
02. 

Geltman, S. The Bound-free absorption Coefficient of the Hydrogen Negative Ion, 935. 
Giver, L. P. See Oke, Giver, and Searle. 

Goldberg, L. The Abundance of He? in the Sun, 1154. 

Golson, J. C. See Abt and Golson. 

Greenstein, J. L. The Spectrum of Comet Humason (1961e), 688, 

Greenstein, J. L. See Kraft, Mathews, and Greenstein. 

Griem, H. R. Wing Formulae for Stark-broadened Hydrogen and Hydrogenic Lines, 422. 


Growth of Fluctuations in a Uniformly Contracting or Expanding Cloud (Savedoff and Vila), 
609 


Haddock, F. T. See Howard, Barrett, and Haddock. 

Hirm, R. See Schwarzschild and Harm. 

Ha Line in the Flare of November 12, 1960 (Teske), 534. 

Hammond, G. L. The Shift and Broadening of the Resonance Doublet of Ba 11 Caused by He 
and Ar Collisions, 431. 

Hartree-Fock Atomic-Wave Functions for Ions of P, S, Cl, and A (Czyzak), 317. 

Harwit, M. Dust, Radiation Pressure, and Star Formation, 832. 

Hayashi, C., and Cameron, R. C. The Evolution of Massive Stars. II. Hydrogen Exhaustion 
through the Onset of Carbon-burning, 166. 

Howard, R. Preliminary Solar Magnetograph Observations with Small Apertures, 211. 

Howard, W. E., III, Barrett, A. H., and Haddock, F. T. Measurement of Microwave Radiation 
from the Planet Mercury, 995. 

Howard, W. E., III, Rood, H. J., and Boyce, P. B. The Central Component of the Galactic 
Center Source, Sagittarius A, 133. 

Huang, S. On the Mass of Beta Lyrae, 903. 

Huang, S. A Stellar Model of Mixed Opacity and Its Variations with the Mass, Chemical Com- 
positions, Opacity Coefficients, and Energy-Generation Coefficient, 193. 

Hunter, C. The Instability of the Collapse of a Self-gravitating Gas Cloud, 594. 

Hunter, J. H., Jr. See Abt and Hunter, Jr. 


Infrared O 1 and Mg 1 Lines in the Spectra of the Metallic-Line Stars (Sargent and Searle), 671. 

Instability of the Collapse of a Self-gravitating Gas Cloud (Hunter), 594. 

Intensity of Forbidden Emission Lines (Miinch), 823. 

Intermediate-Age Star Clusters (Arp), 66. 

Interplanetary Gas. VII. A Semiempirical Model (Brandt & Michie), 1023. 

Interstellar Absorption in the North Equatorial Polar Region (Abt and Golson), 363, 

Intrinsic Variable Star Dy Pegasi (Tolbert), 1137. 

Ionization-Equilibrium Equation of State. III. Results with Debye-Hiickel Corrections and 
Planck’s Partition Function (Rouse), 636. 

Ionization-Equilibrium Equation of State. IV. Dense Plasmas and Liquid Metals (Rouse), 665. 

Ionization and Excitation Equilibrium of Ca 1 in the Solar Atmosphere (Athay and Zirker), 242. 

Iriarte, B. See Johnson, Mitchell, and Iriarte. 


Johnson, H. L. The Galactic Cluster, NGC 2244, 1135. 


Johnson, H. L., Mitchell, R. I., and Iriarte, B. The Color-Magnitude Diagram of the Hyades 
Cluster, 75. 


Kakinuma, T., and Swarup, G. A Model for the Sources of the Slowly Varying Component of 
Microwave Solar Radiation, 975, 
Keenan, P. C. See Merrill, Deutsch, and Keenan. 





INDEX 1163 


King, I. The Distribution of Blue Stars in M13, 784. 
Kraft, R. P., Mathews, J., and Greenstein, J. L. Binary Stars among Cataclysmic Variables. 
II. Nova WZ Sagittae: A Possible Radiator of Gravitational Waves, 312. 


Laboratory Spectra of the Ultraviolet Oxygen Airglow (Barth and Patapoff), 1144. 
Layzer, D. Galaxy Clusters and Cosmology, 138. 

Lebovitz, N. R. See Chandrasekhar and Lebovitz. 

Lehman, R. C. See Billings and Lehman. 

Line-Width Temperatures of Distinct Coronal Features (Billings and Lehman), 258. 
Longitudinal Variation of a Zone of Solar Activity (Trotter and Billings), 1140. 
Lynden-Bell, D. See Eggen, Lynden-Bell, and Sandage. 

Lynds, B. T. Catalogue of Dark Nebulae, 317. 


McLaughlin, D. B. The Be Spectrum Variable Pi Aquarii, 693. 

Main, P. See Evans, Main, Michard, and Servajean. 

Maltby, P. See Moffet and Maitby. 

Malville, J. M. Characteristics of Type III Radio Bursts, 266. 

Mass of Beta Lyrae (Huang), 903. 

Mass Distribution in the Solar System (Alfvén), 1005. 

Mathews, J. See Kraft, Mathews, and Greenstein. 

Mathis, J. S. Photometry of Emission Lines in Certain Gaseous Nebulae, 374. 

Maximum Opacity Theorem (Armstrong), 309. 

Maxwell, A. See Thompson and Maxwell. 

Mean Lifetimes of Carbon, Nitrogen, and Oxygen Nuclei in the CNO Bi-Cycle (Caughlan and 
Fowler), 453. 

Measurement of Microwave Radiation from the Planet Mercury (Howard III, Barrett, and 
Haddock), 995. 

Measurements of the Polarization and Angular Extent of the Decimeter Radiation from Jupiter 
(Morris and Berge), 276. 

Menon, T. K. Physical Conditions in the Orion Nebula, 95. 

Merrill, P. W., Deutsch, A. J., and Keenan, P. C. Absorption Spectra of M-Type Mira Vari- 
ables, yo 

Mestel, L., and Roxburgh, I. W. On the Thermal Generation of Toroidal Magnetic Fields in 
Rotating Stars, 615. 

Michard, R. See Evans, Main, Michard, and Servajean. 

Michard, R. See Evans and Michard. 

Michie, R. W. See Brandt and Michie. 


Mihaljan, J. M. A Rigorous Exposition of the Boussinesq Approximations Applicable to a Thin 
Layer of Fluid, 1126. 

Miller, R. H., and Prendergast, K. H. Photoelectric Photometry of the EO Galaxy NGC 3379, 
713 


Milligan, J. £. See Stecher and Milligan. 

Mitchell, R. I. See Johnson, Mitchell, and Iriarte. 

M/L for Double Galaxies, a Correction (Page), 685. 

Model for the Sources of the Slowly Varying Component of Microwave Solar Radiation (Ka- 
kinuma and Swarup), 975. 

Moffet, A. T., and Maltby, P. Brightness Distribution in Discrete Radio Sources, I, II, and ITI, 
1157. 

Morguleff, N. See Barbier and Morguleff. 


Morris, D., and Berge, G. L. Measurements of the Polarization and Angular Extent of the 
Decimeter Radiation from Jupiter, 276. 





1164 INDEX 


Motions in Barred Spiral Galaxies. [V. A Further Study of the Nucleus of NGC 1365 (Burbidge, 
Burbidge, and Prendergast), 119. 


Motions in Barred Spiral Galaxies. V. The Velocity Field in NGC 5383 (Burbidge, Burbidge, 
and Prendergast), 704 

Miinch, G. The Intensity of Forbidden Emission Lines, 823. 

Mullikin, T. W. A Complete Solution of the X- and Y-Equations of Chandrasekhar, 627. 

Negative Absorption in an Electron-Ion Plasma When Radiation takes Place by Free-Free 
Transitions (Twiss), 438. 

New Minor Meteor Shower (Feibelman), 315. 

New Solution of the Lane-Emden Equation of Index n=5 (Srivastava), 680. 

Nuclear Rotation in M32 (Walker), 695. 


Observational Study of Macroscopic Inhomogeneities in the Solar Atmosphere. II. Brightness 
Fluctuations in Fraunhofer Lines and the Continuum (Evans and Michard), 487. 

Observational Study of Macroscopic Inhomogeneities in the Solar Atmosphere. III. Vertical 
Oscillatory Motions in the Solar Photosphere (Evans and Michard), 493. 

Observations of Solar-Line Asymmetries (Olson), 946. 

Observed Variations in the Law of Interstellar Reddening (Wampler), 100. 

Occurrence of Multiple Frequencies and Beats in the 8 Canis Majoris Stars (Chandrasekhar and 
Lebovitz), 1105. 

O’Dell, C. R. Photoelectric Observations of the Crab Nebula, 809. 

O’Dell, C. R., and Osterbrock, D. E. Emission-Band and Continuum Photometry of Comet Seki 
(1961f), 559. 

Oke, J. B., Giver, L. P., and Searle, L. An Analysis of the Absolute Energy Distribution in the 
Spectrum of Su Draconis, 393. 

Olson, E. C. Observations of Solar-Line Asymmetries, 946. 

Origin of the Satellites and the Planets (Alfvén and Wilcox), 1016. 

Orrall, F. Q. See Aly, Evans, and Orrall. 


Oscillations and the Stability of Rotating Gaseous Masses. II. The Homogeneous, Compressible 
Model (Chandrasekhar and Lebovitz), 1069. 

Oscillations and the Stability of Rotating Gaseous Masses. III. The Distorted Polytropes 
(Chandrasekhar and Lebovitz), 1082. 

Osterbrock, D. E. On Para- and Orthohydrogen Molecules in Interstellar Space, 359. 

Osterbrock, D. E. See O’Dell and Osterbrock. 

Outer Layers of R Scuti (Preston), 866. 


Page, J. See Vaucouleurs and Page. 

Page, T. M/L for Double Galaxies, a Correction, 685. 

Para- and Orthohydrogen Molecules in Interstellar Space (Osterbrock), 359. 

Patapoff, M. See Barth and Patapoff. 

Pekeris, C. L. See Alterman, Frankowski, and Pekeris. 

Photoelectric Observations of the Crab Nebula (O’Dell), 809. 

Photoelectric Photometry of the EO Galaxy NGC 3379 (Miller and Prendergast), 713. 


Photometric Study of the Continuum and Seventeen Emission Lines in the Inner Solar Corona 
(Aly, Evans, and Orrall), 956. 


Photometry of Emission Lines in Certain Gaseous Nebulae (Mathis), 374. 

Physical Conditions in the Circumstellar Envelope of a Orionis (Weymann), 844. 
Physical Conditions in the Orion Nebula (Menon), 95. 

Point of Bifurcation along the Sequence of the Jacobi Ellipsoids (Chandrasekhar), 1048. 


Polak, E. J. The Transition from Hydrogen-burning to Helium-burning in a Star of 5 Solar 
Masses, 465. 





INDEX 


Polarization of a Filament Which Connects Two Galaxies (Arp), 1148. 
Polarization of Radio Sources (Woitjer), 1152. 

Possible Explanation for Jovian Decameter Bursts (Strom and Strom), 307 
Potassium-Flare Star (Barbier and Morguleff). 315. 


Potentials and the Superpotentials of Homogeneous Ellipsoids (Chandrasekhar and Lebovitz), 
1037. 


Preliminary Solar Magnetograph Observations with Small Apertures (Howard), 211. 
Prendergast, K. H. See Burbidge, Burbidge, and Prendergast. 

Prendergast, K. H. See Miller and Prendergast. 

Preston, G. W. The Outer Layers of R Scuti, 866. 


Question of Maser Action in a Gas Plasma (Browne), 442. 


Rate of Collisional Excitation in Stellar Atmospheres (Van Regemorter), 906. 

Rayleigh Scattering by Molecular Hydrogen (Dalgarno and Williams), 690 

Red Giants of Population II. I (Schwarzschild and Selberg), 150. 

Red Giants of Population II. Il (Schwarzschild and Harm), 158. 

Relationship between Colors and Spectra of Late Main-Sequence Stars (Wilson), 793. 

Rigorous Exposition of the Boussinesq Approximations Applicable to a Thin Layer of Fluid 
(Mihaljan), 1126. 

Roberts, P. H. On the Superpotential and Supermatrix of a Heterogeneous Ellipsoid, 1108. 

Rood, H. J. See Howard, Rood, and Boyce. 

Rotation and Approximate Mass of NGC 5248 (Burbidge, Burbidge, and Prendergast), 128. 

Rotation and Velocity Field of NGC 253 (Burbidge, Burbidge, and Prendergast), 339. 

Rouse, C. A. [onization-Equilibrium Equation of State. III. Results with Debye-Hiickel Cor- 
rections and Planck’s Partition Function, 636. 


Rouse, C. A. Ionization-Equilibrium Equation of State. [V. Dense Plasmas and Liquid Metals, 
665. 


Roxburgh, I. W. See Mestel and Roxburgh. 


Sandage, A. The Change of Redshift and Apparent Luminosity of Galaxies Due to the Decel- 
eration of Selected Expanding Universes, 319. 

Sandage, A. R. See Eggen, Lynden-Bell, and Sandage. 

Sandage, A. R. See Eggen and Sandage. 

Sargent, W. L. W., and Searle, L. The Infrared O rand Mg 1 lines in the Spectra of the Metallic- 
Line Stars, 671. 


Sargent, W. L. W., and Searle, L. Studies of the Peculiar A Stars. I. The Oxygen-Abundance 
Anomaly, 408. 


Savedoff, M. P., and Vila, S. Growth of Fluctuations in a Uniformly Contracting or Expanding 
Cloud, 609. 


Schmidt, M. Spectrum of a Stellar Object Identified with the Radio Source 3C 286, 684. 

Schwarzschild, M., and Hiirm, R. Red Giants of Population IT. IT., 158. 

Schwarzschild, M., and Selberg, H. Red Giants of Population IT. I., 150. 

Search for Decametric Radiation from the Comet Wilson 1961d (Erickson and Brissenden), 
1138. 

Search for Decametric Radiation from Several Planets (Brissenden and Erickson), 1140. 

Searle, L. See Oke, Giver, and Searle. 

Searle, L. See Sargent and Searle. 

Selberg, H. See Schwarzschild and Selberg 

Servajean, R. See Evans, Main, Michard, and Servajean. 

Sharpless, S. Evolutionary Effects in the Orion Association, 767 





1166 INDEX 


Shift and Broadening of the Resonance Doublet of Ba 1 Caused by He and Ar Collisions (Ham- 
mond), 431. 

Southern Galaxies. II. Isophotometry of the Large Spiral NGC 300 (de Vaucouleurs and Page), 
107. 

Spectral Classifications in Nine Open Clusters (Svolopoulos), 788. 

Spectral Observations of Solar Chromospheric Spicules (Zirker), 250. 


Spectral Observations of Solar Radio Bursts. III. Continuum Bursts (Thompson and Maxwell), 
546. 


Spectroscopic Observations of Some WC Stars (Underhill), 14. 

Spectrum of Comet Humason (1961e) (Greenstein), 688. 

Spectrum of a Stellar Object Identified with the Radio Source 3C 286 (Schmidt), 684 

Speculation concerning the Evolutionary State of Eta Carinae (Burbidge), 304. 

Spinrad, H. The Anomalous Inclination of the Jovian Ammonia Lines, 311. 

Srivastava, S. A New Solution of the Lane-Emden Equation of Index n= 5, 680. 

Star Cluster NGC 2158 (Arp and Cuffey), 51. 

Stecher, T. P. Continuous Absorption in the Solar Atmosphere by the Quasi-H2 Molecule, 686. 

Stecher, T. P., and Milligan, J. E. Stellar Spectrophotometry from above the Atmosphere, 1. 

Stellar Model of Mixed Opacity and its Variations with the Mass, Chemical Compositions 

. Opacity Coefficients, and Energy-Generation Coefficient (Huang), 193. 

Stellar Rotation in Galactic Clusters (Abt and Hunter, Jr.), 381. 

Stellar Spectrophotometry from above the Atmosphere (Stecher and Milligan), 1. 

Strom, K. M. See Strom and Strom. 

Strom, S. E., and Strom, K. M. A Possible Explanation for Jovian Decameter Bursts, 307. 

Structure in the Brightest Component of NGC 6166 (Burbidge), 1134. 

Studies of the Peculiar A Stars. I. The Oxygen-Abundance Anomaly (Sargent and Searle), 408. 

Superpotential and Supermatrix of a Heterogeneous Ellipsoid (Roberts), 1108. 

Superpotentials in the Theory of Newtonian Gravitation. II. Tensors of Higher Rank (Chandra- 
sekhar and Lebovitz), 1032. 

Svolopoulos, S. N. Spectral Classifications in Nine Open Clusters, 788. 

Swarup, G. See Kakinuma and Swarup. 

Synchrotron Radiation as the Source of Jupiter’s Polarized Decimeter Radiation (Chang and 
Davis, Jr.), 567. 


, 


Tail Activity of Comet Humason (1961e) (Van Biesbroeck), 1155. 

Teske, R. G. The Ha Line in the Flare of November 12, 1960, 534. 

Theory of Auroral Bombardment: Supplementary Remarks (Chamberlain), 678. 

Thermal Generation of Toroidal Magnetic Fields in Rotating Stars (Mestel and Roxburgh), 615. 


Thompson, A. R., and Maxwell, A. Spectral Observations of Solar Radio Bursts. III. Con- 
tinuum Bursts, 546. 


Tolbert, C. R. The Intrinsic Variable Star Dy Pegasi, 1137. 

Transition from Hydrogen-burning to Helium-burning in a Star of 5 Solar Masses (Polak), 465. 

Trotter, D. E., and Billings, D. E. Longitudinal Variation of a Zone of Solar Activity, 1140. 

Tuan, T. F. On the Doppler Profiles for Auroral Hydrogen Emission, 283. 

Twiss, R. Q. On Negative Absorption in an Electron-Ion Plasma When Radiation Takes Place 
by Free-Free Transitions, 438. 


Underhill, A. B. Spectroscopic Observations of Some WC Stars, 14. 

Upper Atmospheres of the Planets (Chamberlain), 582. 

Van Biesbroeck, G. Tail Activity of Comet Humason (1961e), 1155. 

Van Regemorter, H. Rate of Collisional Excitation in Stellar Atmospheres, 906. 





INDEX 1167 


Vandervoort, P. O. The Character of the Equilibrium of a Compressible Inviscid Fluid of 
Varying Density, I, 1115. 

Vaucouleurs, G. de, and Page, J. Southern Galaxies. Il. Isophotometry of the Large Spiral 
NGC 300, 107. 

Vila, S. See Savedoff and Vila. 


Waddell, J. Analysis of the Center-to-Limb Observations of the Sodium D Lines, 231. 

Waddell, J. Center-to-Limb Observations of the Sodium D Lines, 223. 

Walker, M. F. Nuclear Rotation in M32, 695. 

Wallace, L. Band-Head Wavelengths of C., CH, CN, CO, NH, NO, O., OH, and Their Ions, 
1158. 

Wampler, E. J. Observed Variations in the Law of Interstellar Reddening, 100. 

Weinreb, S. An Attempt To Measure Zeeman Splitting of the Galactic 21-Cm Hydrogen Line, 
1149. 

Weymann, R. Comments on Mass-Ejection Mechanisms in Red Gianis, 476. 


Weymann, R. Physical Conditions in the Circumstellar Envelope of a Orionis, 844. 
Whitney, C. A. The Duration of Line-splitting in W Virginis, 674. 

Williams, D. A. See Dalgarno and Williams. 

Willis, D. M. See Ferraro and Willis. 

Wilson, O. C. Relationship between Colors and Spectra of Late Main-Sequence Stars, 793. 


Wing Formulae for Stark-broadened Hydrogen and Hydrogenic Lines (Griem), 422. 
Woltjer, L. The Polarization of Radio Sources, 1152. 


Zirker, J. B. Spectral Observations of Solar Chromospheric Spicules, 250. 
Zirker, J. B. See Athay and Zirker. 








THE 
ASTROPHYSICAL JOURNAL 


An International Review of Spectroscopy and 
Astronomical Physics 


FouNDED IN 1895 By GeorGe E. HALE AND James E. Keecer 


Published in Collaboration with the American Astronomical Society 


S. CHANDRASEKHAR Josern W. CHAMBERLAIN 
Managing Editor 4 ssociate Editor 


Yerkes Observatory of the University of Chicago 


EDITORIAL BOARD 


ANNE B. UNDERHILL (1962-66) Rupert WiLpt (1960-64 
Dominion Astrophysical Observatory Yale University Observatory 
Royal Oak, B.C., Canada 


Greorce H. Hersic (1961-65 GEOFFREY KELLER (1959-63 
Lick Observatory National Science Foundation 


Our C. WiLson (1958-62 


Mount Wilson and Palomar Observatories 


VOLUME 136 


JULY-NOVEMBER 1962 


THE UNIVERSITY OF CHICAGO PRESS 
CHICAGO, ILLINOIS 





COPYRIGHT 1962 BY THE UNIVERSITY OF CHICAGO 


PUBLISHED JULY, SEPTEMBER, NOVEMBER, 1962 


COMPOSED AND PRINTED BY THE UNIVERSITY OF CHICAGO PRESS 
CHICAGO, ILLINOIS, U.S.A 





CONTENTS 


NUMBER 1 
STELLAR SPECTROPHOTOMETRY FROM ABOVE THE ATMOSPHERE. Theodore P. Stecher and 
James E. Milligan 
SPECTROSCOPIC OBSERVATIONS OF SOME WC Stars. Anne B. Underhill 


ABSORPTION SPECTRA OF M-Type MirA VARIABLES. Paul W. Merrill, Armin J. Deutsch 
and Philip C. Keenan 


COLORS AND VARIABILITY OF MAGNETIC Stars. Helmut A. Abt and John C. Golson 
THE STAR CLusTER NGC 2158. Halton Arp and James Cuffey 
INTERMEDIATE-AGE STAR CLusTeERS. Halton Arp 


THE CoLoR-MAGNITUDE DIAGRAM OF THE Hyapes CLusterR. H. L. Johnson, R. I. 
Mitchell, and B. Iriarte 


PHYSICAL CONDITIONS IN THE ORION NEBULA. T. K. Menon 
OBSERVED VARIATIONS IN THE LAW OF INTERSTELLAR REDDENING. E. Joseph Wampler 


SOUTHERN GALAXIES. II. ISoPHOTOMETRY OF THE LARGE SPIRAL NGC 300. Gerard de 
Vaucouleurs and Judith Page 


MOTIONS IN BARRED SPIRAL GALAXIES. IV. A FuRTHER STUDY OF THE NUCLEUS OF 
NGC 1365. E. Margaret Burbidge, G. R. Burbidge, and K. H. Prendergast 


THE ROTATION AND APPROXIMATE Mass oF NGC 5248. E. Margaret Burbidge, G. 
R. Burbidge, and K. H. Prendergast 


THE CENTRAL COMPONENT OF THE GALACTIC CENTER SOURCE, SAGITTARIUS A. William 
E. Howard III, Herbert J. Rood, and Peter B. Boyce 


GALAXY CLUSTERS AND CosMoLocy. David Layzer 
Rep GIANTS OF PoPULATION II, I. M. Schwarzschild and H. Selberg 
Rep GIAnts OF Poputation II. Il. M. Schwarzschild and R. Harm 


THE EVOLUTION OF MAssiveE Stars. III. HypROGEN EXHAUSTION THROUGH THE ONSET 
OF CARBON-BURNING. Chushiro Hayashi and Robert C. Cameron 


A STELLAR MopEL oF MIXED OPACITY AND ITs VARIATIONS WITH THE MAss, CHEMICAL 
CoMPOSITIONS, OPACITY COEFFICIENTS, AND ENERGY-GENERATION COEFFICIENT 
Su-Shu Huang 


GAs IMPERFECTIONS AND PHYSICAL CONDITIONS IN GASEOUS SPHERES OF LUNAR Mass. 
Janet Bainbridge 


PRELIMINARY SOLAR MAGNETOGRAPH OBSERVATIONS WITH SMALL APERTURES. Robert 
Howard Ws: : 


CENTER-TO-LIMB OBSERVATIONS OF THE Soprum D Lines. John Waddell 


ANALYSIS OF THE CENTER-TO-LIMB OBSERVATIONS OF THE SoptumM D Lines. John 
Waddell 


[IONIZATION AND EXCITATION EQUILIBRIUM OF CAII IN THE SOLAR ATMOSPHERE. R. 
Grant Athay and J. B. Zirker 





iv CONTENTS 
SPECTRAL OBSERVATIONS OF SOLAR CHROMOSPHERIC SPICULES. J. B. Zirker 


LINE-WIpTH TEMPERATURES OF Distinct CORONAL FEATURES. Donald E. Billings and 
Robert C. Lehman 


CHARACTERISTICS OF TyPE III Rapro Bursts. J. M. Malville 


MEASUREMENTS OF THE POLARIZATION AND ANGULAR EXTENT OF THE DECIMETER 
RADIATION FROM JUPITER. D. Morris and G. L. Berge 
ON THE DOPPLER PROFILES FOR AURORAL HyproGEN Emission. T. F. Tuan 


ON THE BENNETT-HULBURT HYPOTHESIS OF THE ORIGIN OF MAGNETIC STORMS AND 
Aurorak. V. C. A. Ferraro and D. M. Willis 


NoreEs 


A SPECULATION CONCERNING THE EVOLUTIONARY STATE OF ETA CARINAE. G. R. 
Burbidge 


A PosstBLE EXPLANATION FOR JOVIAN DECAMETER Bursts. Stephen E. Strom and 
Karen M. Strom 


A Maximum Opacity THEOREM. Baxter H. Armstrong 
LETTERS TO THE EDITOR 
THE ANOMALOUS INCLINATION OF THE JOVIAN AMMONIA LiNgEs. Hyron Spinrad 
BINARY STARS AMONG CATACLYSMIC VARIABLES. II. NovA WZ SacirtaE: A PossIBLe 
RADIATOR OF GRAVITATIONAL WAVES. Robert P. Kraft, Jon Mathews, and Jesse 
L. Greenstein 
A PorasstuM-FLARE STAR. Daniel Barbier and Nina Morguleff 
A New MInor METEOR SHOWER. W. A. Feibelman 
ABSTRACTS OF ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES 
CATALOGUE OF DARK NEBULAE. Beverly T. Lynds 
HARTREE-Fock Atomic-WAVE FUNCTIONS FoR Ions oF P, S, Cl,and A. S. J. Czyzak 


ERRATA 


NUMBER 2 


THE CHANGE OF REDSHIFT AND APPARENT LUMINOSITY OF GALAXIES DUE TO THE DE- 
CELERATION OF SELECTED EXPANDING UNIVERSES. Allan Sandage 


THE ROTATION AND VELOCITY FIELD oF NGC 253. E. Margaret Burbidge, G. R. Bur- 
bidge, and K. H. Prendergast 


ON THE DISTRIBUTION OF Mass IN GALAXIES. IIT. SuRFACE Densittes. John C. Brandt 
and Michael J. S. Belton 


On PARA- AND ORTHOHYDROGEN MOLECULES IN INTERSTELLAR SPACE. D. E. Osterbrock 


INTERSTELLAR ABSORPTION IN THE NORTH EQUATORIAL POLAR REGION. Helmut A. Abt 
and John C. Golson 


PHOTOMETRY OF EMISSION LINES IN CERTAIN GASEOUS NEBULAE. John S. Mathis 
STELLAR ROTATION IN GALACTIC CLUSTERS. Helmut A. Abt and James H. Hunter, Jr. . 


AN ANALYSIS OF THE ABSOLUTE ENERGY DISTRIBUTION IN THE SPECTRUM OF SU DRa- 
conis. J. B. Oke, L. P. Giver, and Leonard Searle 





CONTENTS 


STUDIES OF THE PECULIAR A Stars. I. THE OxyGEN-ABUNDANCE ANOMALY. Wallace L. 
W. Sargent and Leonard Searle 


WING FORMULAE FOR STARK-BROADENED HyDROGEN AND HyproGeEnic Lines. Hans R. 
Griem 


THE SHIFT AND BROADENING OF THE RESONANCE DOUBLET OF BA CAUSED BY HE 
AND Ar Co..isions. Gordon L. Hammond 


On NEGATIVE ABSORPTION IN AN ELECTRON-ION PLASMA WHEN RADIATION TAKES 
PLACE BY FREE-FREE TRANSITIONS. R. Q. Twiss 


ON THE QUESTION OF MASER ACTION IN A GAS PLAsMaA. P. F. Browne 


THE EXCLUSION PRINCIPLE AND PHOTOBETA REACTIONS IN NUCLEOGENESIS. John N. 
Bahcall . 


THe MEAN LIFETIMES OF CARBON, NITROGEN, AND OXYGEN NUCLEI IN THE CNO BI- 
Cyc ie. Georgeanne R. Caughlan and William A. Fowler 


Tue TRANSITION FROM HyDROGEN-BURNING TO HELIUM-BURNING IN A STAR OF 5 SOLAR 
Masses. Emil J. Polak 


COMMENTS ON MaAss-EJECTION MECHANISMS IN Rep GIANTs. Ray Weymann 


OBSERVATIONAL STUDY OF MACROSCOPIC INHOMOGENEITIES IN THE SOLAR ATMOSPHERE. 
II. BRIGHTNESS FLUCTUATIONS IN FRAUNHOFER LINES AND THE Continuum. J. W. 
Evans and R. Michard 

OBSERVATIONAL STUDY OF MACROSCOPIC INHOMOGENEITIES IN THE SOLAR ATMOSPHERE. 
IIT. VerticaL OsciLLATORY MOTIONS IN THE SOLAR PHOTOSPHERE. J. W. Evans and 
R. Michard 

A COHERENCE ANALYSIS OF FRAUNHOFER LINE FINE STRUCTURES AND CONTINUUM 
BRIGHTNESS FLUCTUATIONS NEAR THE CENTER OF THE SOLAR Disk. Frank N. 
Edmonds, Jr. 

Tue Ha LINE IN THE FLARE OF NOVEMBER 12, 1960. Richard G. Teske 


SPECTRAL OBSERVATIONS OF SOLAR Rapio Bursts. III. Continuum Bursts. A. R. 
Thompson and A. Maxwell 


EMISSION-BAND AND CONTINUUM PHOTOMETRY OF CoMET SEKI (1961f). C. R. O’Dell and 
D. E. Osterbrock 


SYNCHROTRON RADIATION AS THE SOURCE OF JUPITER’S POLARIZED DECIMETER RADIA- 
rion. David B. Chang and Leverett Davis, Jr. 


Upper ATMOSPHERES OF THE PLANETS. Joseph W. Chamberlain 
Tue INSTABILITY OF THE COLLAPSE OF A SELF-GRAVITATING GAS CLoup. C. Hunter 


GROWTH OF FLUCTUATIONS IN A UNIFORMLY CONTRACTING OR EXPANDING CLoupD. Mal 
colm P. Savedoff and S. Vila 


ON THE THERMAL GENERATION OF TOROIDAL MAGNETIC FIELDS IN ROTATING Stars. L. 
Mestel and I. W. Roxburgh 


A COMPLETE SOLUTION OF THE X-AND Y-EQUATIONS OF CHANDRASEKHAR. T. W. Mullikin 


IONIZATION-EQUILIBRIUM EQUATION OF State. II]. Resutts with Desyr-HUcket 
CORRECTIONS AND PLANCK’S PARTITION FuNctTION. Carl A. Rouse 


[ONIZATION-EQUILIBRIUM EQUATION OF STATE. IV. DENSE PLASMAS AND LIQuID METALS. 
Carl A. Rouse 





vi CONTENTS 


NOTES 


THE INFRARED 01 AND MG 1 LINES IN THE SPECTRA OF THE METALLIC-LIN} 
Wallace L. W. Sargent and Leonard Searle 


THE DURATION OF LINE-SPLITTING IN W Vircinis. Charles A. Whitney 
ON CHAMBERLAIN’S THEORY OF AURORAL BOMBARDMENT. K. D. Cole. 


THEORY OF AURORAL BOMBARDMENT: SUPPLEMENTARY REMARKS. Joseph W. Cham- 
berlain .. >. iy PR ST 


A New SOLUTION OF THE LANE-EMDEN EQuaATION OF INDEX n=5. Shambhunath 
Srivastava 
LETTERS TO THE EDITOR 


CORRELATIONS IN THE TIME VARIATIONS OF MACROSCOPIC INHOMOGENEITIES IN THE 
SoLAR ATMOSPHERE. J. W. Evans, P. Main, R. Michard, and R. Servajean 


SPECTRUM OF A STELLAR Opyject IDENTIFIED WITH THE RApIO SouRCE 3C 286. Maar- 
ten Schmidt 


M/L For DouBLe GALAXIES, A CORRECTION. Thornton Page 


CoNnTINUOUS ABSORPTION IN THE SOLAR ATMOSPHERE BY THE Quasi-H, MOLECULE. 
Theodore P. Stecher 


THE SPECTRUM OF Comet Humason (1961e). Jesse L. Greenstein oe 
RAYLEIGH SCATTERING BY MOLECULAR HyproceEn. A. Dalgarno and D. A. Williams 
ABSTRACTS OF ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES 


THE Be SPECTRUM VARIABLE Pr Aguarit. Dean B. McLaughlin 


NUMBER 3 
NUCLEAR ROTATION IN M32. Merle F. Walker 


MorIONS IN BARRED SPIRAL GALAXIES. V. THE VELOcITY FIELD IN NGC 5383. E. 
Margaret Burbidge, G. R. Burbidge, and K. H. Prendergast 


PHOTOELECTRIC PHOTOMETRY OF THE EO GALAxy NGC 3379. R. H. Miller and K. H. 
Prendergast , ¢ dog) Salk eee 


ON THE EXISTENCE OF SUBDWARFS IN THE (Mpo1, LOG T,)-PLANE. II. O. J. Eggen and 
A. R. Sandage . A see te a ogee eG ae ae 


EVIDENCE FROM THE MOTIONS OF OLD STARS THAT THE GALAXY COLLAPSED. O. J. Eggen, 
D. Lynden-Bell, and A. R. Sandage 


EVOLUTIONARY EFFECTS IN THE ORION ASSOCIATION. Stewart Sharpless 
THE DISTRIBUTION OF BLUE Stars IN M13. Ivan King 
SPECTRAL CLASSIFICATION IN NINE OPEN CLUSTERS. Sotirios N. Svolopoulos 


RELATIONSHIP BETWEEN COLORS AND SPECTRA OF LATE MAIN-SEQUENCE Stars. O. C. 
Wilson 


PHOTOELECTRIC OBSERVATIONS OF THE CRAB NEBULA. C. R. O’Dell 
THE INTENSITY OF FORBIDDEN Emission Lines. Guido Miinch 


Dust, RADIATION PRESSURE, AND STAR ForMATION. Martin Harwit 





CONTENTS 
PuysIcAL CONDITIONS IN THE CIRCUMSTELLAR ENVELOPE OF a ORIONIS. Ray Weymann 
THE OuTER Layers oF R Scutti. George W. Preston 


ENERGY TRANSPORT IN THE HYDROGEN IONIZATION ZONE OF GIANT STARS. Robert F. 
Christy 


On THE MAss oF BetA LyRAE. Su-Shu Huang 
RATE OF COLLISIONAL EXCITATION IN STELLAR ATMOSPHERES. Henri Van Regemorter 
EXPERIMENTAL gf-VALUES FOR SEVENTY ELEMENTS. Charles H. Corliss 


THAT BOUND-FREE ABSORPTION COEFFICIENT OF THE HYDROGEN NEGATIVE Ion. S. Gelt 
man 


OBSERVATIONS OF SOLAR-LINE ASYMMETRIES. Edward C. Olson 


A PHOTOMETRIC STUDY OF THE CONTINUUM AND SEVENTEEN EMISSION LINES IN THI 
INNER SOLAR Corona. M. K. Aly, J. W. Evans, and F. Q. Orrall 


A MODEL FOR THE SOURCES OF THE SLOWLY VARYING COMPONENT OF MICROWAVE SOLAR 
RApIATION. T. Kakinuma and G. Swarup . 


MEASUREMENT OF MICROWAVE RADIATION FROM THE PLANET MERCURY. William E. 
Howard III, Alan H. Barrett, and Fred T. Haddock 


ON THE MAss DISTRIBUTION IN THE SOLAR System. H. Alfvén 
ON THE ORIGIN OF THE SATELLITES «.ND THE PLANETS. H. Alfvén and J. M. Wilcox 


INTERPLANETARY GAS. VII. A SeMremMprricAL Mopet. John C. Brandt and Richard W. 
Michie or _— 


On SUPERPOTENTIALS IN THE THEORY OF NEWTONIAN GRAVITATION. II. TENSORS OF 


HIGHER RANK. S. Chandrasekhar and Norman R. Lebovitz 


THE POTENTIALS AND THE SUPERPOTENTIALS OF HOMOGENEOUS ELLIpsors. S. Chandra 
sekhar and Norman R. Lebovitz 


ON THE PoINt OF BIFURCATION ALONG THE SEQUENCE OF THE JACOBI ELLrPsorps. S. 
Chandrasekhar 


ON THE OSCILLATIONS AND THE STABILITY OF ROTATING GASEOUS Masses. II. TH 
HOMOGENEOUS, COMPRESSIBLE MODEL. S. Chandrasekhar and Norman R. Lebovitz 


ON THE OSCILLATIONS AND THE STABILITY OF ROTATING GASEOUS Masses. III. Tur 
DistoRTED PoLytropEs. S. Chandrasekhar and Norman R. Lebovitz 


ON THE OCCURRENCE OF MULTIPLE FREQUENCIES AND BEATS IN THE B CANIS MAjoris 
Stars. S. Chandrasekhar and Norman R. Lebovitz 


ON THE SUPERPOTENTIAL AND SUPERMATRIX OF A HETEROGENEOUS ELLipsorp. P. H. 
Roberts 


THE CHARACTER OF THE EQUILIBRIUM OF A COMPRESSIBLE, INVISCID FLUID OF VARYING 
Density. II. Peter O. Vandervoort 


A Ricorous EXPOSITION OF THE BOUSSINESQ APPROXIMATIONS APPLICABLE TO A THIN 
LAYER OF FLum. John M. Mihaljan 


Notes 
STRUCTURE IN THE BRIGHTEST COMPONENT OF NGC 6166. E. Margaret Burbidge 
Tue Garactic Cluster, NGC 2244. Harold L. Johnson 


THE INTRINSIC VARIABLE STAR DY Peaast. C. R. Tolbert 


935 


946 


956 


975 


995 
1005 


1016 


1023 


1032 


1037 


1048 


1069 


1082 


1105 


1108 


1115 


1126 


1134 





Viii CONTENTS 


A SEARCH FOR DECAMETRIC RADIATION FROM THE CoMET WILSON 1961d. W. C. 
Erickson and P. Brissenden 


A’ SEARCH FOR DECAMETRIC RADIATION FROM SEVERAL PLANETS. P. Brissenden and 
W. C. Erickson Stereo Soe See 


LONGITUDINAL VARIATION OF A ZONE OF SOLAR Activity. Dorothy E. Trotter and 
Donald E. Billings 


LABORATORY SPECTRA OF THE ULTRAVIOLET OXYGEN AIRGLOW. Charles A. Barth and 
Morris Patapoff 


LETTERS TO THE EDITOR 


POLARIZATION OF A FILAMENT Wuicu Connects Two GALAxtEs. Halton Arp 


An Attempt To MEASURE ZEEMAN SPLITTING OF THE GALACTIC 21-Cm HyDROGEN 
Line. Sander Weinreb 


THE POLARIZATION OF RaApro Sources. L. Woltjer 

THE ABUNDANCE OF He* IN THE Sun. Leo Goldberg . 

Tar Activity oF Comet HumaAson (1961e). G. Van Biesbroeck 
ABSTRACTS OF ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES 


BRIGHTNESS DISTRIBUTION IN DiscRETE Rapio Sources. I, H, Anp III. Alan 7 
Moffet and P. Maltby 


BAND-HEAD WAVELENGTHS OF Cs, CH, CN, CO, NH, NO, Oy, OH, AND THEIR Ions. 

L. Wallace é ng te ; 
EIGENVALUES AND EIGENFUNCTIONS OF THE LINEARIZED BOLTZMANN COLLISION 
OPERATOR FOR A MAXWELL GAS, AND FOR A GAS OF RiGip SPHERES. Z. Alterman, 
K. Frankowski, and C. L. Pekeris 


INDEX TO ViOLUME 136 





depple ment herr a 


CONTENTS OF VOLUME VI 


MICROMETER MEASURES OF DouBLe Stars. Gerard P. Kuiper 

THE FREQUENCY OF BINARIES AMONG METALLIC-LINE Stars. Helmut A. Abt 

SOME ATOMIC PARAMETERS FOR ULTRAVIOLET Lines. Carlos M. Varsavsky 
ATMOSPHERIC Ec .ipses. II. Albert P. Linnell 

ELECTRON RADIATIVE TRANSITIONS IN A COULOMB FIELD. W. J. Karzas and R. Latter 
STRUCTURE OF THE VIRGO CLUSTER OF GALAXIES. Gerard de Vaucouleurs 


STUDIES OF THE LARGE MAGELLANIC CLoup. VI. Properties OF 1057 Frextp Stars. Paul 
W. Hodge 


SOUTHERN CEPHEID PHOTOMETRY. John B. Irwin . 


CoLors AND MAGNITUDES FOR 45 CEPHEIDS OF THE NORTHERN MILky Wav. K. Bahner, 
W. A. Hiltner, and Robert P. Kraft 


A STATISTICAL PHOTOMETRIC ANALYSIS OF GRANULATION ACROSS THE SOLAR Disk. Frank 
N. Edmonds, Jr. 


ABUNDANCES IN G. Dwarrs. VI. A SuRVEY oF Fretp Stars. George Wallerstein 
A COLLECTION OF THE BAND-HEAD WAVELENGTHS OF N2 AND Nf. L. Wallace 


TABLES OF FUNCTIONS OF SELECTED MODELS OF THE SOLAR ATMOSPHERE. M. Andrews 
and D. Mugglestone 





INDEX TO VOLUME VI 


Abt, H. A. The Frequency of Binaries among Metallic-Line Stars, 37. 
Abundances in G Dwarfs. VI. A Survey of Field Stars (Wallerstein), 407. 


Andrews, M., and Mugglestone, D. Tables of Functions of Selected Models of the Solar Atmos- 
phere, 481. 


Atmospheric Eclipses. II (Linnell), 109. 
Atomic Parameters for Ultraviolet Lines (Varsavsky), 75. 


Bahner, K., Hiltner, W. A., and Kraft, R. P. Colors and Magnitudes for 45 Cepheids of the 
Northern Milky Way, 319. 


Collection of the Band-Head Wavelengths of Nz and N} (Wallace), 445. 


Colors and Magnitudes for 45 Cepheids of the Northern Milky Way (Bahner, Hiltner, and 
Kraft), 319. 


Edmonds, Frank N., Jr. A Statistical Photometric Analysis of Granulation across the Solar 
Disk, 357. 


Electron Radiative Transitions in a Coulomb Field (Karzas and Latter), 167. 
Frequency of Binaries among Metallic-Line Stars (Abt), 37. 

Hiltner, W. A. See Bahner, Hiltner. and Kraft. 

Hodge, P. W. Studies of the Large Magellanic Cloud. VI. Properties of 1057 Field Stars, 235. 
Irwin, J. B. Southern Cepheid Photometry, 253. 

Karzas, W. J., and Latter, R. Electron Radiative Transitions in a Coulomb Field, 167. 
Kraft, R. P. See Bahner, Hiltner, and Kraft. 

Kuiper, G. P. Micrometer Measures of Double Stars, 1. 

Latter, R. See Karzas and Latter. 

Linnell, A. P. Atmospheric Eclipses. II, 109. 

Micrometer Measures of Double Stars (Kuiper), 1. 

Mugzlestone, D. See Andrews and Mugglestone. 


Southern Cepheid Photometry (Irwin), 253. 


Statistical Photometric Analysis of Granulation across the Solar Disk (Edmonds), 357. 


Structure of the Virgo Cluster of Galaxies (Vaucouleurs), 213. 
Studies of the Large Magellanic Cloud. VI. Properties of 1057 Field Stars (Hodge), 235. 


Tables of Functions of Selected Models of the Solar Atmosphere (Andrews and Mugglestone), 
481 


Varsavsky, C. M. Some Atomic Parameters for Ultraviolet Lines, 75. 
Vaucouleurs, G. de. Structure of the Virgo Cluster of Galaxies, 213. 
Wallace, L. A Collection of the Band-Head Wavelengths of N» and Nj, 445. 
Wallerstein, G. Abundances in G Dwarfs. VI. A Survey of Field Stars, 407. 


ii 





a cpyple me at Sze oe <a 


CONTENTS OF VOLUME VII 


CATALOGUE OF DARK NEBULAE. Beverly T. Lynds 
HARTREE-Fock ATOMIC-WAVE FUNCTIONS FoR Ions oF P, S, Ct, AnD A. S. J. Czyzak . 
THE Be SPECTRUM VARIABLE Pr Aquari. Dean B. McLaughlin 


BRIGHTNESS DISTRIBUTION IN DISCRETE RaApDIo Sources. I. OBSERVATIONS WITH AN 
East-West INTERFEROMETER. Alan T. Moffet 


BRIGHTNESS DISTRIBUTION IN DISCRETE Rapio Sources. II. OBSERVATIONS WITH A 
NorTH-SOUTH INTERFEROMETER. P. Maltby. 


BRIGHTNESS DISTRIBUTION IN DISCRETE Rapio Sources. III. THe StrRucTURE OF THE 
Sources. P. Maltby and Alan T. Moffet. 


BAND-HEAD WAVELENGTHS OF C2, CH, CN, CO, NH, NO, O., OH, AND TuHeErR Ions. 
L. Wallace PSA GT ee eee ck! 


EIGENVALUES AND EIGENFUNCTIONS OF THE LINEARIZED BOLTZMANN COLLISION OPERA- 
TOR FOR A MAXWELL GAS AND FoR A GAS OF RIGID SPHERES. Z. Alterman, K. Frankow- 
ski, and C. L. Pekeris 


LIMB-DARKENING OBSERVATIONS OF Ha, Hf, AND Hy. Oran Richard White 


COMPUTATION OF ELEMENTS OF ECLIPSING Binary STARS BY HIGH-SPEED COMPUTING 
Macuines. C. M. Huffer and George W. Collins II 


CHANDRASEKHAR’S X-, Y-, AND RELATED Functions. Yousef Sobouti . 








INDEX TO VOLUME VII 


Alterman, Z., Frankowski, K., and Pekeris, C. L. Eigenvalues and Eigenfunctions of the 
Linearized Boltzmann Collision Operator for a Maxwell Gas and for a Gas of Rigid Spheres, 
291. 


Band-Head Wavelengths of C., CH, CN, CO, NH, NO, O2, OH, and Their Ions (Wallace), 165 
Be Spectrum Variable Pi Aquarii, The (McLaughlin), 65. 


Brightness Distribution in Discrete Radio Sources. I. Observations with an East-West Inter- 
ferometer (Moffet), 93. 


Brightness Distribution in Discrete Radio Sources. II. Observations with a North-South Inter- 
ferometer (Maltby), 124. 


Brightness Distribution in Discrete Radio Sources. III. The Structure of the Sources (Maltby 
and Moffet), 141. 


Catalogue of Dark Nebulae (Lynds), 1. 
Chandrasekhar’s X-, Y-, and Related Functions (Sobouti), 411. 
Collins, G. W., II. See Huffer and Collins. 


Computation of Elements of Eclipsing Binary Stars by High-Speed Computing Machines 
(Huffer and Collins), 351. 


Czyzak, S. J. Hartree-Fock Atomic-Wave Functions for Ions of P, S, Cl, and A, 53. 

Eigenvalues and Eigenfunctions of the Linearized Boltzmann Collision Operator for a Maxwell 
Gas and for a Gas of Rigid Spheres (Alterman, Frankowski, and Pekeris), 291. 

Frankowski, K. See Alterman, Frankowski, and Pekeris. 


Hartree-Fock Atomic-Wave Functions for Ions of P, S, Cl, and A (Czyzak), 53. 


Huffer, C. M., and Collins, G. W., II. Computation of Elements of Eclipsing Binary Stars by 
High-Speed Computing Machines, 351. 


Limb-darkening Observations of Ha, HB, and Hy (White), 333. 
Lynds, B. T. Catalogue of Dark Nebulae, 1. 


Maltby, P. Brightness Distribution in Discrete Radio Sources. IJ. Observations with a North- 
South Interferometer, 124. 


Maltby, P., and Moffet, A. T. Brightness Distribution in Discrete Radio Sources. III. The 
Structure of the Sources, 141. 


McLaughlin, D. B. The Be Spectrum Variable Pi Aquarii, 65. 


Moffet, A. T. Brightness Distribution in Discrete Radio Sources. I. Observations with an East- 
West Interferometer, 93. 


Pekeris, C. L. See Alterman, Frankowski, and Pekeris. 

Sobouti, Y. Chandrasekhar’s X-, Y-, and Related Functions, 411. 

Wallace, L. Band-Head Wavelengths of C., CH, CN, CO, NH, NO, O2, OH, and Their Ions, 165. 
White, O. R. Limb-darkening Observations of Ha, HB, and Hy, 333. 


ili 























